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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain an IC tester that 
can execute a binary search of values of devices to be 
tested (DUTs) even on the occasion of a simultaneous 
parallel measurement, by setting registers for storing 
values set in a search correspondingly to a count of the 
DUTs. 

SOLUTION: A control part 1 controls a measuring part 2 
in accordance with a test program stored in a memory 
part 4 to generate an electric signal and apply the 
signal to a DUT 3, The control part 1 compares the 
electric signal from the DUT 3 with an expectation value 
thereby judging whether the DUT 3 is good. Registers for 
storing a value set in a search when the DUT 3 passes 
and fails are installed correspondingly to a count of 
DUTs 3 to be measured in parallel. Therefore, a binary 
search is conducted in parallel to the DUTs 3. If 
different results that the DUTS are good and fail are 
generated among a plurality of DUTs 3 in the binary 
search, the binary search is sequentially conducted to 
each of the DUTs 3 and a pass/fail border value is 
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s;;^ *365iJj||^?t*oatIi3«£C«*«(*««lilSSISS 
ux. a^f83a»©«K«i*3l^*««lHll^S^ilolffl^?Sl^ 

MbT-'^;^/7 x-f ;u%|SHi**ftS^W :^ U ■9—^7' 

(b) SUIBXS (a) Tv^;^/7x^;nKS*5fflilbfe 
ISttJSaxa (a) t«l«gUTffJiB«[iKtt*«tt:««tal 

*^tf C t sites i: f * i|i3l«i||«lilBS$l«©tttt* 
3 } 1tft©«i£Si#«i^lll«(pl^^Sk:m L 

BS>r©7^x bi!em''^::^SV7xW;m-9— ^TJ^^Lfe 
ffi*tSI«-rsus^;^^i:. l^i^S!l«?tSl©H3iB«IS 

T*5ii:*1$ai:-rs*»«i:ftailBS^H©i«K^ 

So 

[%iiS©P«B«iiW] 

[000 1] 

S©«^A<}1$<$Siii:S|-r'&l£($^^S (AutooaticTest Eq 
uipment ; ATEfeSV'itt ri Cx;:^^'j i:^^■5) tH 

[0 0 0 2] 

[ti£3l£©t$^] ^m^SdallS^S (Integrated Circu 

its; ricj <D^%m>&.mmt ^mm. 



H ( ri 09-7.9^ s ftSV^IiAutomatic Test Equipne 
nt; TATEj Wm.'f/UT. (Device U 

nderTesU tduTj •C*5IC'n«^M 

©Sa6«JA-S (^■«;^X»47x-<;W) 0!|aJS*ff5*)© 

[aoo3]ia4tt. I C7^;^^©flifi£«B&ia*ji^L, 

H*. l»±«iJfflISi5. 2tt«l^a5, SttDUT, 4ttp<t 

[ 0 0 0 4 ] jijfflisc 1 lix ';sP4rtt:iSffl^Fnfe7^ 

;^ h7'Di^5ixt:ti£oTiil^gP2«:SiJ{BIU DUTSt 
nti>n.%{nm^WL^'±. c:®lt^«^*DUT3t: 
ffjta^-frSo Sfe> ftfJfflgUlliDUT3<i^e>«^(i^t 

*tk«bDUT 3®«Mi|$tt®A • S®!fsJ^4ff-5o 
[0 0 0 5] lC'r7s9(D!^mn&\t. DUT® 

ai:*jffl i: ^ «)^«) ?) ixfe^lSfit i: ®;*:/'J^M»tf-8fl<J 

[0 0 0 6] t*»b> DUT®tH:*ja*©t>©*mt)a 

©7^;^ hTDUT©a*fit*^S»-&^t*5V>t:i4x I 

0fUi-v'^-^mmtii. s«it«:^iitj;sfii©fii 

®»!liHACK«^*ff'5l6 (GaSSiiRfH, «^®fi: 

, I C7^:^^®7r>i'5^3>iSllt:*v^-r3f^® 
h'tJ-'f i';i'«t:T«ftK»7'>'W;^®ai*©^i:W^ 

(zSxJg/^;^/^ x-f ;v©«EI!i{cWjS-r 5::^ b d-:/^' 

-f ^ (Sifs^j'-f ^ ><7*»?>®fifra) *>f>aiS»7^M 
-< x©m*«^ji5' i:;©^''f 5 >^^*3i^cin*ai«ii 

W :^ 'J -9— ■SKHkSffi^U 
I C7^xi'»±-f©5^;^ hrni^^Aictieo-cWi^^nfc 
^ 7 ^ - ^' © fii S -9— f- 15 H -C S { b ^? * * 4« ?> ttSI 

is«©«ii?ia*««>5. 

[0007] ^^(oju t 'J -y— 5^a®-0iji: b-c, ^ 

i8¥l-l 12 17 6^^1ba (1^15(66 2-27 00 1 

cons' hm^xmmwui-'jv—^v&minaiti 

1 bfe I Cr;^^A«||*$nTV^5o 
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[0 0 0 8] 0514, lC7'7.f<D/Ui-VV—fifim 
4fflV>-tx DUT<DBi1:W.B(Dmu^J\^ (HighP'^ 

T^OA:^ffl^«J^> tll;^{afl^J±DUT<pe)CDai:*)»[ 
m. ^^^ffl»±^«)7^x h/^^v (t^:^ h'^^ 

[0 0 0 9] 5fer, >'^^>a|^-CDUTfflfcB:t;»[}K*s{a 
(LowU^;!/) iP?)iSl/'^;i' (HighU'< 

tnttb. nip^'f 5>-9'TotJ^bTi^lad.*^ffe^:1- 
[OOlOlJRC, /<^'>brtt?DUTai*«[JK**B5U 

(Hlghi"^;i/) 4»f)(au'^-'V (Lowi/'^;!/) 
[0 0 11] c:©«^, *«)aDUT®lJl*»[JBOHi 

[0012] iif«®/ w 'J ij— ^oiiaa*, msRv 

/W-^-'J-y— 9^t::<t5ffl®«ia J4, 
l^ffib, S.ocn?>l6H®±|iSi:TISJ4xXbteSi:U 
TIS-ci47x>f;i/i:i>-5*^t:±TIS-ex;^ 

[0 0 13] ia6lcS^fJ:a«C> '&-'J-\/>J7.^\z^- 
^l5HO±l8fiiaH4ia^b Ux>j/r6 0 1) , 7^;^ 
h*ffV^ (X7^u/7-6 0 2) , D\iT<DmtlififRnm.h 

PVIC±(gfilaH*K^U (XT^iyre 0 4) , ^x-f 
)\^Xibix\ts 7x-<;KDli«:<S»5i-5i/i';^rJ'FVt:a 
H^K^b UT^f re 0 5) , 
TtafiSaLSK^bTSTfx;^ h*fTl> C^T^f^eO 
6~6 0 7) , 'rT.Vmfkifif^T.Oi^-^, "b— ^^Rlfil 

■c*5i:b-c-9— f^^nisaa (-r^to^, m^^tiiti. 
RBx TiB-e«t/^;^b-c:fe»3, t^;^ ne«i*±iSTis-c 

SSEbTV>-r> ^«EHrt»Cl4>'t;^/7x'f;U« 
#fit*^!a:^^) ^ffoT (;^7^?'r6 0 9 ) «I7U 7x 
■i)VXi>fi\i. 7x'f;Hi (^x-f ;vcD%|f) 4FV = 
aLiif 5 (;^7'>vr6 1 0) . 
[0 0 14]-fbT, F 
VOUOfg^Jffl (= I PV-FV I ) 4i^M)^«)C,nfc 



fflsu >'<;^/7x'r;i'0«i?fit-e*5-y— f^msft*, 

±fEiiSOPVi:tS (XT^^yre 1 2) . 
[00 15]-:^, I PV-FV I d^^mteREJ;?):*: 
tf*iv«> ia7Jc:^'rJ:3t:> ±®P ViiTISF Vi:© 
*M<la«Sffet::'9— f-l/yx^CK^btT'X h 4ff 
{%y-vn 0 1~7 0 3) ^ >'tX/7x-f;VK:j&b 
T^XMfe^^lSlW-rSUJ^X^RT* rpj, 
TFj ill-?) (XT^.i'rTOS, 7 0 6) o 
[0 0 16] ^bt:^ PVi:a®^®)(ig^*<» (= I PV 
-a I ) *«»)WtgREWT©RfC*3V>T, =t7. hte** 
tSWrSUi^X^'RT*«>'^X ( rpj ) *^bTV>«® 
-l^-f^igSSaiib {7.=rvyi 10) , 7x>f;v 
©®^, -U— f-i^S*PVi:-r« (Xx«yr7 11). 
[0 0 17] I PV-a I <|i»»IIREi!)*»:^©l^t 

{4^ 7-7 v^mfin7.<D^^. /t7.m^^Mm<07'7 h 

i?X^tM:^b (PV=a) , ai:FV©i|'HHi*«ffe 
tafcbt (X7^«yr7 1 3) s c:©a41J— f^Ut^X 
^t:ffi:;£bT+>— f-*i6*!3jg-r (07©X7'>j'r7 0 2 
'^i^frl-S) . 5'xMa«*«7x'f;i/©«^. 7x-f;v 
tt©i/S^x^FVt:a*ia^U ai:PV©*Mtt*ff 
fct:ai:b-c (Xt^^/t-? 1 2) . ^:©a*■l^-^^5^ 

[0 0 18] :i(D;Ui-')V—f-¥mit. 5feKa»lt« 

±ffl;©if«j' h J:t3J*«b-rv>g, «'h^»i|-r&t) 

[0 0 19] z:©feft. -y— ^®li»J4. -9— 5=-«6Hrt 
©^toS'^SfliST^-f y^-'i/Tf*bfcK5> Bl^^•l^— 5^15 

[00 20]—:^. I C7^X^'J4. b^B^«lf 

to t. h 3 X b « s < -^© I c 7^ X 

^^(cftR{l©l$litl$ I C©l£K$fT^ j^^JtSIE^^fS 
bTT^^■5o 

[0 0 2 1] ae?IJ»*2^ri:iE^bfe«^, EI 8 

C^-rj;dt, 2o©ttlfi»x-»WXDUT 1, 2®* 
'!?©ffl:<3aJKtJ;t), Hi ghl/'^^i/fflWiSVWj** 

«)5«^i4x 09k:s(Enia-cst-r<k-5t> 9cr. xxh 

©ssatj:??. ae5iJS!i«^-KS»M»bTx iTm^^e 
-Y^m^t^ (xx';'r9oi) o c:©i^ai^^- 

H ($/>i^;V^-h-) i:l4, 5fef DUT 1 touTT^X 
hb^ T^XhJUTgl. »tDUT2t:oV^t:xX^■r5 

[00 2 2] (Itot, 5fe-r> DUT It^tU >'W:^'J 




Vii^mW (Wl=R-da l+db 1) (7, 

xyr9 02~904) o ^>^t:^ DUT2t:?tu mm 

ttT^W:^';-y— ^T-da2, db24*«). Hig 
hl'^Jimyii^mn (W2=R-da2+db2) T! 
^totl'ifc {T^y^ V/Q 0 5~9 0 7) o * bT l-rSJ 

>yr9 0 9) o 
[0 0 2 3] 

^c:fflv^?)i:. =&DUT©ffl4fiSijJc3?tosci:*»-es 
•fx 36?|Jal;£^fc:*^^-c*>'U:^';■y— f^c<t%xx h 

[0 0 2 41 01 0*#Bab-C, C ©as ^Sflffllt 15485 
[0 0 2 5] lCy-7.i'-ri2>T<Dmmiky'>U7.^m\ 

^^ BI4't!ttA2i:B,©i'-f (E10©D 

u T 1 & 2 (D^-^^^iim&mi^m) o 

[0 0 2 6] cnii^'f 5>yA2{z88btttDUT2 
OWA«fffJit^±A»»)©^'f ^ V'J^I?**), ^-f^V^^ 
B,tl8bTttDUT l©if^T*'!3©^$''r ^ 
^^5i:^^■5R^^c:roc[)DUTto^^T^g^£bfc^'^ 5 
=&>5'©DUTU DUT2©irt.±tfD/ 
At) TAJ !) © iJ' 'f 5 > 5 c i: A^T? g b i: t 

[0 0 2 7] c:nttti£3i5© I c=r7.9ifimm^ni!&(D 

U f— 5^«tl* W bT C h t J; *o 
[0 0 2 8] CC-C. 7^;^ hW-h* 1 AtSx m.f7f^9 
(5^:^ h^l/g) « 1 0 0 0, IC7^Xi'*ii/ 

■r*;fc«)tie:.si:$*i5«»i^[as 1 omsx /W:^y 
^-e«ft5fiS©T{5i8i;>> hsgtb^-rsig^. (i 

;us/>'^^'>x 1 0 0 0/^^'>+ 1 Oms) X8X2D 
UT=17 6ms (5y#) «5b> c:©fetf>^^t:36 

[0 0 2 9] i^^mt. ±Mim^\Zf^9i.Xi3i^iXtz^ 
©-C*oT. |gKM^J«I^^■Ct#DUT©ffl*;U:^ 
y ^ 5 J: 3 1 bfc I C iJ' 3 i: S: 

[0 0 3 0] 

[Bffl*«8i-rafc«>©^a] tuiBBW^ajsK-rsfc 

*l8Wtt, (a) a»©«i5t«*3l«:S!«lHlKKH 



!|$H¥9-1 5 2 4 6 4 

■r5*-r?M?iJtfT-5xgi:. (b) tttsaxe (a) Xf^ 
:;^/7x>f;nBS*»fflabfcKltSg§3xS (a) 

bTHi^i3^l^6S«*^»«^«alllK«s©**^.^^lto^^■r 

$SB©K»:§«*attt-So 
[0 0 3 1] ttK»i|i3l«ti6«iaiSSI 

;v©iiiii*Bf 5ffi*>'W :^ y -9— f-^cs-t^ssaw 

tCT^JX hbTJ}i«)2>^®S:l«ASi:ttCx ttjR©ttK« 

^g©»t?t]5BbTeit, |iIIB«l»0«t««*»(*mffl 
IIIIS*S8lt:?*b-C3fe^Jb-r-'<-f :^yi*— ^SffVV w© 
mm/U±^)-^-f-\Zi5K\X. S3l3«»©«Ktt*3l 

(*:««iaK^a©iH-esi>t:ffla-rs^^x/7 x'f 

ll*«38^bfe®^t:l±^ {i>*©tftlS»#»{*:«8iI5]SSIS 
Slew btvw :h y -y— f■*3l^)JWlc^T^^§1ftK;»*» 

<*:««I51K^B©^^X/7 x'f ;i/«||Siifi*ffl3iJt*«)S 
i o t bfe CI i: 4^2Si: 1- S*«(*:S«[iIKSfi©K» 

[0 0 3 2] *%ig{cffiSi|i««:«1«iaSS«B©K«^^ 
ir^t>*>Mm(D=r7,vm^. iSgI©-'t;^KfSW7x'f ;!/ 

^it-f-ria^bfefii^tstt-r^ui'x^^wb. 
uT©-y— ^lesAs-stt-sje, ae?uiRii^«i^sffv\ 
■y— 5=-iie«*«-ab:&v>RF. ^^odutsc, »*b 

^-f-^^W >'<;^/7x^;i/«#«fi42i4S!>5J;5tfll 
fi)c^F*T,fe-'W :^ y -y— f^)»i6**(ibfet.©-(?**, 

[0 0 3 3] 

[9momk<omm\ *^is©ii«g©ji5JB«iai8*#M 

bTfetTJclSiB^-rSo ^:*5> *IIJfiB)it:»S I Crx 
^®S*fllfi!ctt04k:^-rt)©fcU fl[»©«K)!lx^^ 
'f;^ ( TDUTj *l^l^C3e?ua!l^-r*«iB& 
*«Sb-rt>s4i©i:-r5. 

[0 0 3 4] lal*^^ bias i±, *«R§©-iiiSJKJi8t 
:^ y -y— ^ttiii®iaa7 D-*^ bfeatnsi-c 
*ib\ a*fl<J*-'W:^y•y— ^«iiu*i«*©i c 

I C7^;^^F*9SP©fflffllgBi^— 5^(6iBaBx aiJ;t)7';^h 

t sfil b1^-^ u 5^;^ ^ tK^ bx 

5^;^ h*llff bTVN<o en 5)513* US' :^^©e'Mf 
■j; M-^toi&m^©^»t6*-c«»st)OT?*)t). iaa 
©moHRBSttia 6 stf 0 7 tsiw bfe t)©i:inifi|-e* 




[ 0 0 3 5 ] *«B^OlllteJKJS*«, H8SirBI7t^L 

[0 0 3 61 *llJ6Bl!§t^5i Cx:^^'CD-'W:^';+^ 
•r2>o 

[0 0 3 7] ^^»®DUTk:?:^•rS-'W:^';i^-5=■©•9■ 

So 

[0 0 3 8] «iJ»SI±«»®DUTt:oV^-r=&DUT© 

[0 0 3 9] -y— f^i^®^;^ hJgm*««»oDUT-cs: 
[0 0 4 0] ims mmmt. ».m(OD\jT<om^m^ 

[0 0 4 1] «>!!'©DUT®M'f :^'J■9— f^ja 

h) ©i^(^*-y— f^s^fftSo 

[0 0 4 2] Hl^VMy03*#ML-r. *ll«i}^Ji© 
5o 

[0 0 4 3] p]^«J«©DUT®»*2 «3 
Wlft^ilUT^ DUTU DUT2 4ilSiJ-rS^qF^*iiJ 
(0iJi«DUT Hi rij , DUT2tt 

r2j ) , mmmv'T^ h*igi*-r-sfci6tiWDUTic 

li r3j ( = DUT 1+DUT2) *ffl:^bT*< 

T^yri 0 0) o 

[0 0 4 4] ^LX. ■»?— ^U5?:^^'lc±KfiiaH*l9: 
(:^7^>y7"l 0 1) . 7^;^ hA^l -trODUTOfflSiJ 

2~10 3). mBUTy'y^V. Ritmmoy'T.h^n 
■5 (y^y^'j-ri 0 4~1 0 6) o 

[ 0 0 4 5 ] -f bt. 7^:^ mmifi^^y>(Dm^(o±m.m 
(D$mtLx. MDUTxXh©«^. >'^;cfitettus; 
;^^PV, PVK PVBtaHtaa^b Uryri 
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10) , fflS!l®DUT®7^;^ h®a^, ?tiS-r5-'^;:^1B 
lS«iuy;^^'PVi (i = l, 2) t:±[BffiaH*»« 
tS (Xt^'^T-I 11. 1 1 2) o 
[0 0 4 6] 7^;^ Mg^A^^x-f ;uo«^, WD 
uTt^;^ h®«^t:tt7i-<;KS«wu5^;^^FV, f 

V U FV2t:aH4»!^b (;^7^>;/ri 2 3). jfflgij 
®DUT®7';^ h©«-&tUiJtjiS-rS7xW ;HBISllfiffl 
Ui^7,^FVi (i = l, 2) taHSia^-rs 

2 4, 1 2 5) o 
[0 0 4 7] if— f-l/i?:^^'tTISjlaLS:K:^ 

b (;^7^f n 13). 7^;^ h (X7^s>ri i 4) *ff 

bT. isgDUT03£5y«il^o«^ti±::ix?>*»-9— 
Rr■c^)S^:o^flla*fTV^ (XT^s/ri 2 o) ^itu d 

UTl, DUT 2©<i'!?®^^®»-&v DUTlO«-& 
Cttif- f'^maiaSfTt^D U T * D U T 2 t^ttJJfei 

(::^x>y7'l 2 2), :^'r^^ri 0 2-^^?f btOUT 
2©T::^h*fT^o ^-f-^^SifiDVT Zom-^^y- 
«!iasm> (;^x';'7'l 2 1) HITfSo 

[0 0 4 8] J^T-'J^ri 1 4©r'^ M(SII*»7x'<;V® 
Kit. ?iSDUTx>^ h®«^. ^x-f ;miSiWWi'Xi' 
FV. FVl. FV2»CaLfel9:^b C:^^^^! 2 

8) . fiS'j©DUT©7^;^b©a^. ^jfe-rs^x-f;!/ 
ffltsiftfflus^;^^'FVi (i = i, 2) fcaH*ia^-r 

S (XT^^^ri 30. 1 2 9) o 
[0 0 4 9] *b-C. ia2t5^-rJ:aK:. fflSiJ©DUT 
T'xh©*^. •l^-f■^6H©tfSt?*>S''^:^/7x'f ;i/ 
fitl6ilflffli/5^:^^*tt«fflU5^:^^«::»SiM^38-rSo 1" 
DUTloa^. pVl=PVl. fVl=F 

VI (Xx>)/7'2 0 4) . DUT2©«^. pV2=P 
V2. f V2 = FV2i;+>— ^tS«*^«-rS C^^T^'J* 
7-2 0 3) o 

[0 0 5 0] ^mmREifi I PV-FV I W±©ig^lc: 

ji, j^7./7si4)mnmtLx. psouxxj^h©!^ 

^teHSDUT 1. DUT2tt{rPVi:b C:^ 
7^y7-2 1 0) . DUT IC^JiPVfcb (;^7^u/7'2 
13). DUT2©7^;^h{C^fTb C^y'^jrZ 1 
4) . DUT2®S-&it- 5^SS*PVilbt C^T^'J/ 
7-2 11). l|!lTl-5o 

[0 0 5 1] ^»tBRE*» I PV-FV I it)*»'h©a 
^tJ±. i^DUTT^;^ h©Kffcli*raiit*a= (PV + 
FV) /2 i7.=r 'jr2 16). DUT l©a^. a = 

(PV 1 + FVl) /2 (:^7'>vr2 15). DUT2 
®®^. a= (PV2 + FV2) /2t1-S (XT^^yT" 
2 12). 

[0 0 5 2] ^bT. *railaS*f-^Ui?::^^tK^ 
bT (X7's'r2 17). 7-7.\--^^\^ {7.7--yr2 1 
8). 03t:s^tJ:5t. 7^:xMes*«7x^;i/®® 
^. U5?;^^RTS rpj iibfe C^x'^rsoz) ^ 



(6) 
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L {7.Tyy3 0 5. 3 07, 3 08) fS. 
[0 0 5 3]iJjlr, I PV-a I *i^«PtBREaTO 

>yr3 1 5) > WDUTr;^ hCD®^, 
■CPV (;^5^2'r3 2 1) , ffl>5'CDDUT U DUT2 
CDx;^b©®^{CttPVi (i = l, 2) Sit-^HS* 
i:b C^x'VT-S 2 0, 3 19), DUT lOffl^, D 

UT207^:;^Mr^fft-s (i2icD;J'-^-f;i/®t:^ 
n) o 

[0 0 5 4] -fU-C, 5^;^ h*»<em5!)5 7x'f;i/CD«^ 
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* NOTICES * " ^ 

The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While it has a means to test repetitively the value which begins from a predetermined 
search domain to examined semiconductor integrated circuit equipment, and demarcates the 
boundary of a pass/fail, and to calculate it based on the binary search method In the testing device of 
semiconductor integrated circuit equipment which comes to provide a means to test two or more 
examined semiconductor integrated circuit equipments in the parallel measurement mode 
Corresponding to the number of the above-mentioned examined semiconductor integrated circuit 
equipments of the parallel measuring object, it has the register which stores the value set up by the 
search at the time of a pass and a fail. Stand in a row to two or more above-mentioned examined 
semiconductor integrated circuit equipments, perform binary search, and it sets to this parallel- 
connected-lype binary search. When the pass / fail result which is mutually different among two or 
more above-mentioned examined semiconductor integrated circuit equipments occur The testing 
device of the semiconductor integrated circuit equipment characterized by controlling to perform 
binary search sequentially to each examined semiconductor integrated circuit equipment, and to 
calculate individually the pass / fail boundary value of each ****** semiconductor integrated circuit 
equipment. 

[Claim 2] (a) The binary search test which calculates a pass / fail boundary value from two or more 
examined semiconductor integrated circuit equipments The process performed to a parallel until it 
reaches the predetermined resolution which a pass / fail result is different among two or more above- 
mentioned examined semiconductor integrated circuit equipments, or was defined beforehand, (b) 
The process which performs a binary search test individually until it reaches the predetermined 
resolution which continues at the above-mentioned process (a) and was beforehand defined about 
each of the above-mentioned examined semiconductor integrated circuit equipment, when a pass / 
fail result is different at the above-mentioned process (a), ******- the test method of the 
semiconductor integrated circuit equipment characterized by things 

[Claim 3] The testing device of the semiconductor integrated circuit equipment characterized by 
being constituted and becoming so that it may have the register which stores the test result in each 
binary search corresponding to two or more examined semiconductor integrated circuit equipments, 
and the register which stores the value set up by the search at the time of the last test-result pass and a 
fail several minutes of the above-mentioned examined semiconductor integrated circuit equipment for 
simultaneous measurement and binary search may be performed at the time of simultaneous parallel 
measurement. 



[Translation done.] 
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* NOTICES * 

The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the binary search art 
especially in the testing device of semiconductor integrated circuit equipment about the testing device 
(it is called AulomaticTest Equipment;ATE or "IC circuit tester") which examines the electrical 
property of semiconductor integrated circuit equipment. 
[0002] 

[Description of the Prior Art] the testing device ("IC circuit tester" -) which examines the electrical 
property of semiconductor integrated circuit equipment (it is called Integrated Circuits; "IC") or ~ 
Automatic Test Equipment; "ATE" — saying - An electrical signal is impressed to IC which is an 
examined device (it is called Device Under Test and "DUT"). By comparing with the expected value 
or specification data in which the responded output from the examined device to this electrical signal 
was stored inside IC circuit tester, electric good and no of an examined device (a pass or fail) are 
judged. 

[0003] Drawing 4 shows the configuration schematic diagram of IC circuit tester, and, for one, as for 
a test section and 3, a control section and 2 are [ DUT and 4 ] the memory sections among drawing. 
[0004] A control section 1 controls a test section 2 according to the test program stored in the 
memory section 4, makes the electrical signal over DUT3 generate, and makes this electrical signal 
impress to DUT3. Moreover, a control section 1 compares the specification value or expected value 
defined within the test program in the electrical signal from DUT3, and judges good and no of the 
electrical property of DUT3. 

[0005] Usually, a quality judging of IC circuit tester is uniquely performed in many cases by the 
size / small relation with the specification value beforehand determined as the output value of DUT. 
[0006] However, when incorporating the output value of DUT itself, or when it cannot perform a 
quality judging by one test but it obtains the output value of DUT by the test of multiple times, the 
binary search function which IC circuit tester has is used. This binary search function is the detection 
(search) technique of the value by the successive approximation method, the time (a propagation 
delay time — ) of performing for example, AC examination of an examined device etc. by IC circuit 
tester The standup/falling edge of a signal, a setup/hold time. In case it examines whether pulse width 
is in a specification value, the strobe timing of the comparator which compares the output signal and 
expected value of an examined device with a function examination of IC circuit tester in a 
predetermined test cycle is shaken one by one by binary search. Based on the comparison result of a 
comparator, the timing of the output signal edge of an examined device is drawn from the strobe 
timing (time from criteria timing) corresponding to the boundary of a pass/fail, and this is compared 
with a specification value. The domain which carries out binary search to the parameter which carries 
out binary search by the test program in that case is set up, the value of the parameter with which IC 
circuit tester was set up according to the test program is examined, being search within the limits and 
making it change, and the boundary value of an experimental pass field and a fail field which exists 
in search within the limits is calculated. 

[0007] As an example of the conventional binary search method, the binary search with a domain 
wide to JP,1-1 12176,A (Japanese Patent Application No. 62-270010) causes increase of the number 
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of times of an examination, and in order to solve the problem increase huge-izing and the 
examination cost of test time, IC circuit tester which computed the binary search domain peculiar to 
the lot of examined IC and proper apart from the binary search domain with the big redundancy set as 
the test program is proposed. 

[0008] Drawing 5 is a timing chart for explaining a search domain and the operation technique, when 
asking for the high-level (High level) width of face of the output wave of DUT using the binary 
search function of IC circuit tester. In addition, in drawing 5 , a test rate shows the test frequency of 
IC circuit tester, and is defined by the criteria timing signal TO, and the expected value of DUT by 
which the input signal wave to DUT and the output wave were defined as the output wave from DUT, 
and expected value was beforehand defined for the input clock as the test pattern (test vector), and 
STB show the strobe signal which specifies the timing which compares the potential and expected 
value of an output wave with a comparator. 

[0009] First, timing A by which the output wave of DUT starts from a low (Low level) to a high level 
(High level) within pattern a is calculated within the search domain aL and aH, and suppose that time 
da was obtained to the criteria timing TO. 

[0010] Next, timing B by which DUT output wave falls from a high level (High level) to a low (Low 
level) within pattern b is calculated within the search domain aL and aH, and suppose that time db 
was obtained similarly. 

[001 1] In this case, High level width of face of the output wave of DUT to calculate can be found by 
(R-da+db). This R means test-rate time (test period specified to the criteria timing TO). 
[0012] Actual processing of binary search is explained below with reference to the flow chart of the 
drawing 6 and the drawing 7 . The value which should ask for a detection (search) of the value by this 
binary search search within the limits defined in the test program exists, and let it be a premise that 
the upper limit and lower limit of these domains conflict as a test result (it is required for a test result 
to be reversed in the condition of [ the case of a pass ] a fail at a lower limit with an upper limit at a 
bound). 

[0013] As shown in drawing 6 , the upper limit aH of a search domain is set as a search register (step 
601). When it tests (step 602) and the output of DUT is in agreement with expected value, become a 
pass, set a upper limit aH as the register PV which stores the value of a pass (step 604), and if it is a 
fail al 1 is set as the register FV which stores the value of a fail (step 605). Next, set a lower limit aL 
as a search register, and it tests again (steps 606-607). It is search improper processing () noting that 
it cannot search, when a test result is a pass, that is, it has passed at both the upper limits and lower 
limits that were set up, and a test result is reversed at an upper limit lower limit — **** — this search 
within the limits — a pass / fail boundary value — there is nothing — it carrying out and ending (step 
609), and, if it is a fail A fail value (boundary of a fail) is set to FV=aL (step 610). 
[0014] And since the minimum resolution was reached when the absolute value (=|PV-FV|) of the 
difference of this pass value and the fail values PV and FV was below the predetermined resolution 
RE defined beforehand, it is equivalent to the pass / fail boundary value having been calculated, and 
the search result which is the boundary value of a pass/fail is set to PV of a upper limit (step 612). 
[0015] On the other hand than resolution RE, if (PV-FV| is size, as shown in drawing 7 , it will test by 
newly setting mean-value a of an upper limit PV and the lower limit FV as a search register (steps 
701-703), and will set to "P" and "F" the register RT which stores a test result according to a pass/fail 
(steps 705 and 706). 

[0016] And when the absolute value (=|PV-a|) of the difference of PV and a is below the resolution 
RE and the register RT which stores a test result shows the pass ("P"), a search result is set to a (step 
710), and, in the case of a fail, a search result is set to PV (step 711). 

[001 7] I Rather than resolution RE, set value a by which it was set as the search register in the last test 
in the pass boundary at the adult time when a test result was a pass as the register of a pass value 
(PV=a), and PV-a| newly sets the mean value of a and FV to a (step 713), sets this a as a search 
register, and repeats a search (it shifts to step 702 of drawing 7 ). When a test result is a fail, a is set 
as the register FV of a fail value, this a is set as a search register, newly using the mean value of a and 
PV as a (step 712), and a search is repeated. 

[0018] When calculating a detection value and this binary search function is determined like the 
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analog-to-digital converter (A-D converter) of a successive approximation method until it determines 
it from the bit of a high order and it resulted in the minimum resolution, i.e., the minimum bit, as it 
was previously described as the successive approximation method, it ends a search. 
[0019] For this reason, when the number of times of a search expresses with digital one the value 
which should ask for search within the limits, it is considered as a part for the number of digits of the 
lower bit except the high order bit already regular in the search domain. 

[0020] The parallel function to examine two or more examined ICs simultaneously by one set of IC 
circuit tester that IC circuit tester should, on the other hand, reduce test time compaction, i.e., a test 
cost, is provided, and it is ******. 

[0021] When a parallel number is now assumed to be two pieces, as it is shown in drawing„8 , when 
asking for High level width of face Wl and W2 by each output wave of two examined device DUT 1 
and 2, as shown in a flow chart, first, by recognition of the control section in a test program or the 
system of IC circuit tester, the parallel measurement mode is canceled and the one piece 
measurement mode is specified to be drawing 9 (step 901), This one piece measurement mode (single 
mode) is mode which tests about DUTl first and is tested about DUT2 to a degree after a test end. 
[0022] Therefore, first, from DUTl, da 1 and dbl are calculated by the binary search function, and it 
asks for High level width of face Wl by the operation (Wl=R-daHdbl) (steps 902-904). Next, from 
DUT2, da2 and db2 were similarly calculated by binary search, and it was asking for High level 
width of face W2 by the operation (W2=R-da2+db2) (steps 905-907). And specification in the 
parallel measurement mode is performed after the one piece measurement mode (step 909). 
[0023] 

[Problem(s) to be Solved by the Invention] Thus, when the binary search function of the conventional 
IC circuit tester is used simultaneously with a parallel measurement function, the value of each DUT 
cannot be calculated individually, but to reset it as the single mode at the time of the test execution by 
binary search is needed at the time of parallel measurement, and it has the trouble where the number 
of times of a test and test time increase for this reason. 
[0024] With reference to drawing 10 , this ground is explained in detail. 

[0025] When carrying out parallel measurement of the two examined devices by IC circuit tester and 
a binary search function is used, since a binary search function searchs the value which should be 
calculated by the comparison with expected value, it serves as the timing of A2 and Bl all over the 
fraction whose judgment value of both DUT I and 2 corresponds, and drawing (refer to the search 
result of DUT 1&2 of drawing 1 0 , and an equivalent wave). 

[0026] About timing A2, this is the timing of the output wave standup of DUT2, and is made into the 
timing intermingled about two DUT in the condition of considering as the timing of falling of DUTl 
about timing Bl, and it is based on the ability not to ask for the timing of each standup/falling of 
DUTl and DUT2. 

[0027] The conventional IC circuit tester depends this on not having the binary search function of 
parallel measurement correspondence. 

[0028] For 1 microsecond, 1000 and IC circuit tester run the number (test- vector length) of execution 
patterns a system, or a test rate here The operation time needed in order to perform the following 
binary search processing 10ms, When determining 8 bits of the low order of the value calculated by 
binary search, x(l microsecond/pattern xlOOO pattern +10ms)8x2DUT= 176ms (ms) is required. For 
this reason, when it is assumed that the parallel test was made completely, it has the trouble of 
causing huge-ization of test time about 88ms. 

[0029] this invention is made in view of the above-mentioned trouble, and aims at offering IC circuit 
tester which could be made to carry out binary search of the value of each DUT also in the time of 
simultaneous parallel measurement. 
[0030] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention the 
binary search test which calculates a pass / fail boundary value from the examined semiconductor 
integrated circuit equipment of (a) plurality The process performed to a parallel until a pass / fail 
result is different among two or more above-mentioned examined semiconductor integrated circuit 
equipments or it reaches predetermined resolution, (b) The process which performs a binary search 
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test individually until it continues at the above-mentioned process (a) and it reaches predetermined 
resolution about each of the above-mentioned examined semiconductor integrated circuit equipment, 
when a pass / fail result is different at the above-mentioned process (a), ******„ the test method of 
the semiconductor integrated circuit equipment characterized by things is offered 
[0031] Moreover, while it has a means to test repetitively the value which starts this invention from a 
predetermined search domain to examined semiconductor integrated circuit equipment, and 
demarcates the boundary of a pass/fail, and to calculate it based on the binary search method In the 
testing device of semiconductor integrated circuit equipment which comes to provide a means to test 
two or more examined semiconductor integrated circuit equipments in the parallel measurement 
mode Corresponding to the number of the above-mentioned examined semiconductor integrated 
circuit equipments of the parallel measuring object, it has the register which stores the value set up by 
the search at the time of a pass and a fail. Stand in a row to two or more above-mentioned examined 
semiconductor integrated circuit equipments, perform binary search, and it sets to this paraliel- 
connected-type binary search. When the pass / fail result which is mutually different among two or 
more above-mentioned examined semiconductor integrated circuit equipments occur The testing 
device of the semiconductor integrated circuit equipment characterized by performing binary search 
sequentially to each examined semiconductor integrated circuit equipment, and calculating 
individually the pass / fail boundary value of each ****** semiconductor integrated circuit 
equipment is offered. 

[0032] The testing device of the semiconductor integrated circuit equipment concerning this 
invention The register which binary search takes for every DUT, i.e., the last test result. It has the 
register which stores the value set up by the search at the time of the last pass and a fail. When a 
parallel coincidence measurement is performed and a search result is not in agreement until the 
search result of each DUT is in agreement, for every DUT preferably Binary search is performed 
based on the search domain at the time of parallel test execution, and the binary search function 
constituted so that a pass / fail boundary value might be calculated is provided. 
[0033] 

[Embodiments of the Invention] The gestalt of operation of this invention is explained below with 
reference to a drawing. In addition, the basic configuration of IC circuit tester concerning this 
operation gestalt shall possess the function which shall show in drawing 4 and carries out parallel 
measurement of two or more examined devices (it is called "DUT") simultaneously. 
[0034] The drawing 1 or the drawing 3 is a flow chart having shown the processing flow of the binary 
search function concerning the 1 operation gestalt of this invention. In addition, the fundamental 
binary search function is equivalent to the binary search function of the conventional IC circuit tester. 
That is, the value used when a test is performed and it next tests based on test results, such as it, from 
the control-section search domains aH and aL inside IC circuit tester is calculated, it is set as a search 
register, and the test is performed. It asks for these processings to the minimum bit, i.e., the 
predetermined resolution, of a register, and the outline of flowing of processing is the same as that of 
what was explained in the drawing 6 and the drawing 7 . 

[0035] The point that the operation gestalt of this invention is different from the conventional 
example shown in the drawing 6 and the drawing 1 is a point equipped with the register for 
distinguishing to which DUT the control section inside IC circuit tester is processing for every 
processing by having the register which stores the value used for every DUT by the search at the time 
of the last test result, the last pass, and a fail at the time of parallel measurement. 
[0036] If the technique of the binary search of IC circuit tester concerning this operation gestalt is 
explained, a control section will start simultaneous binary search to each of two or more DUT for a 
parallel test. 

[0037] The search technique of the binary search to two or more DUT is the same as that of the 
conventional example of the drawing 6 and the drawing 7 respectively. 

[0038] Till the place whose test result at the time of a search of each DUT corresponds about two or 
more DUT, seemingly, a control section considers that two or more DUT is one DUT, and performs a 
search (a processing flow follows the flow chart of the drawing 6 and the drawing 7 in this case). 
[0039] When the test result at the time of a search is not mutually in agreement by two or more DUT 
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(setting in the search domain which stopped being in agreement), a test result is stored in the test- 
resuh register of each DUT, respectively, the value set up by the last pass and the search at the time 
of a fail is stored in a register, and it shunts. 

[0040] henceforth, the informations that the control section has already been obtained by the binary 
search in the coincidence measurement of two or more DUT, such as a search domain, -- being based 
" every DU T - binary search being individual (successive) - it performs 
[0041] In re-start of binary search processing of each DUT, a search is performed only for an 
inharmonious fraction (low order side bit of the value to calculate) by search processing of each DUT 
in a coincidence measurement using the value set up at the time of the information which stored in 
the register and shunted, i.e., the last pass, and the search at the time of a fail, and a test result in that 
case. 

[0042] With reference to the drawing 1 or the drawing ,3 , the processing flow of the binary search in 
the control section of this operation gestalt is explained. 

[0043] When the number of DUT of a coincidence measurement is set to 2, since the sign which 
discriminates DUTl and DU12 is assigned (DUTl is "1" and DUT2 is "2" for example) and a 
parallel simultaneous test is meant as an initial cofiguration, "3" (=DUTl-f-DUT2) is set to both DUT 
(step 100). 

[0044] And a upper limit aH is set as a search register (step 101), and a test distinguishes individual 
measurement of one DUT, and the coincidence measurement of both DUT (steps 102-103), and 
performs both DUT test or an individual test (steps 104-106). 

[0045] And as processing of a upper limit in case a test result is a pass, in both DUT test, it is set as 
the pass value store registers PV, PVl, and PV2 with aH (step 1 10), and, in the test of individual 
DUT, a upper limit aH is set as the corresponding pass value store register PVi (i= 1, 2) (steps 1 1 1 
and 112). 

[0046] Moreover, when a test result is a fail, in being both DUT test, it sets aH as the fail value store 
registers FV, FVl, and FV2 (step 123), and aH is set as the register for a fail value store FVi (i= 1, 2) 
which corresponds in the test of individual DUT (steps 124 and 125). 

[0047] Next, test by setting a lower limit aL as a search register (step 1 13) (step 1 14), and when a test 
result is a pass, it corresponds to search improper processing. Process if these cannot search in 
parallel measurement of both 1)U f (step 120), and it ends. In measurement of each of DUTl and 
DUT2, in the case of DUTl , search improper processing is performed, DUT is switched to DUT2 
(step 122), it shifts to step 102, and DUT2 is tested. When a search failure is DUT2, error processing 
is performed (step 121) and it ends. 

[0048] In case the test result of step 1 14 is a fail, in both DUT test, aL is set as the fail value store 
registers FV, FVl, and FV2 (step 128), and, in the test of individual DUT, aH is set as the 
corresponding register for a fail value store FVi (i= 1 , 2) (steps 130 and 129). 
[0049] And as shown in drawing 2 , in individual DUT test, store shunting of the pass / the register 
for a fail value store which is an information on a search domain is carried out at the register for 
shunting, namely, the case of DUTl - pVl-PVl and fVl= - in FVl (step 204) and DUT2, 
pV2=PV2, fV2=FV2, and a search information are shunted (step 203) 

[0050] When resolution RE is more than |PV-FV|, as a pass / a fail boundary value, at the time of 
both DUT test, DUTl and DUT2 set a search result to PV (step 210), it is referred to as PV (step 
213), shifts to the test of DUT2 (step 214), and it is completed, using a search result as PV at the time 
of DUTl in the case of DUT2 (step 211). 

[0051] In the case of smallness, in the case of a= (PV+FV)/2 (step 216) and DUTl, resolution RE 
sets a mean value to a= (PV2+FV2) / 2 rather than |PV-FV| at the time of both DUT test in the case of 
a= (PVl+FVl)/2 (step 215) and DUT2 (step 212). 

[0052] And it tests by setting mean-value a as a search register (step 217) (step 218), and after setting 
a register Rf to "F" when a test result is a fail as shown in drawing 3 (step 302), PV is set up and 
carried out according to both DUT test and each DUT (steps 305, 307, and 308). 
[0053] Next, when |PV-al is below the resolution RE and a test result is a pass. It is set as PV=^a (step 
315). in both DU f test, as a search result PV (step 321), In each test of DUTl and DUT2, PVi (i= 1, 
2) is made into a search result (steps 320 and 319), and, in the case of DUTl, it shifts to the test of 
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DUT2 (it shifts to terminal ** of drawing 1 ). 

[0054] And while a result sets mean-value a as the pass value store register PV when it is both DUT 
test when it is a fail (a register RT is "F"), a test sets a mean value to (a+FV) / 2 (step 325), and, in 
each test of DUTl and DUT2, sets to a= [ PVi=a and ] (a+FVi)/2 (i- 1, 2) (steps 328 and 327). 
Moreover, while mean-value a is set [ in a pass ] as the fail value store register FV in both DUT test 
A mean value is set to (a+PV) / 2 (step 318). Fail value store register FVi=a of each [ case / of each 
test of DUTl and DUT2 ], It tests by being referred to as a= (a+PVi)/2 (i= 1,2) (steps 317 and 322), 
and setting a as a search register (it shifts to step 217 of drawing 2 ). 

[0055] With this operation gestalt, although it is the case where the number of DUT of a coincidence 
measurement is set to 2, the number of DUT of a coincidence measurement can correspond by 
making each number of registers correspond with a parallel number more than this. 
[0056] Thus, the binary search function of IC circuit tester of this operation gestalt The register which 
binary search takes for every DUT, i.e., the last test result, By having constituted so that it has the 
register which stores the value set up by the search at the time of the last pass and a fail, simultaneous 
parallel measurement might be performed while the search result of each DUT is in agreement, and a 
search might be performed for every DUT from an inharmonious fraction In the test which uses a 
binary search function at the time of parallel measurement for example, on condition that the above- 
mentioned If an inharmonious fraction is an equivalent for a triplet, it is referred to as x 
(1 microsecond/pattern xlOOO pattern +10ms) (8-3) x2DUT=121ms (ms), and can be shortened no 
less than 55ms as compared with 176ms of the execution times of the above-mentioned conventional 
example. In addition, the testing device and test method concerning this invention are applicable to an 
LSI circuit tester, memory circuit tester, linear circuit tester, and analog to digital mixture type circuit 
tester etc. 
[0057] 

[Effect of the Invention] As explained above, the binary search function of IC circuit tester of this 
invention Until it has the register which stores the value set up by the search at the time of the register 
which binary search takes for every DUT, i.e., the last test result, the last pass, and a fail and the 
search result of each DUT is in agreement In the test which uses a binary search function at the time 
of parallel measurement, drawing of the large compaction of test time can be carried out by IC circuit 
tester which has processing which performs a coincidence measurement and performs a search for 
every DU f from an inharmonious fraction. 



[Translation done.] 
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